
Chromatin structure in eukaryotes and its modulation by epigenetic mechanisms enable the regulation of the different nuclear processes. Perturbation of epigenetic mechanisms can thus affect the proper functioning of cells, and numerous diseases have been linked to the deregulation of the activity of epigenetic effectors in human. The reversibility of epigenetic mechanisms has allowed the development of "Epigenetic drugs" or "Epidrugs". In a chemical biology approach, we have made use of the importance of eukaryotic epigenetic mechanisms to find drug leads that specifically affect pathogens responsible for neglected diseases. Our work on histone deacetylase 8 from Schistosoma mansoni (smHDAC8) has enabled us to design drug leads that show stronger selectivity for the pathogen enzyme than for its human homologs. Specifically, we have used a structure-based approach to understand the structural specificities of the smHDAC8 enzyme compared to the human enzymes, notably human HDAC8. The structure of smHDAC8 in complex with various pan-HDAC drugs led to the design of inhibitors that make use of all the structural specificities of this enzyme and that can be stabilized in the smHDAC8 catalytic pocket through a pathogen-specific clamp. Collectively, our results provide the proof of concept that epigenetic enzymes from pathogens can be targeted to develop anti-pathogenic epidrugs in the fight against neglected diseases. Our results also provide information that can be used to develop epidrugs to fight human diseases, including cancer.